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1 Introduction
The Study Item on “Study on NR to support Non-Terrestrial Networks” was approved in RAN#76 meeting with the objective below for channel model in NTN.
· Channel model: Study the feasibility of adapting the 3GPP channel model for non-terrestrial networks. If needed, identify and study new channel models. (RAN1)
In this contribution, we shared our views and results for large-scale channel model calibration in NTN.
2 Large-Scale Channel Model Calibration
The new channel models defined for NTN in TR 38.811 include large-scale channel model and fast fading channel model in rural, suburban, urban and dense urban scenarios with same large-scale parameter configurations for rural and suburban scenarios. Therefore, in the large-scale channel model calibration, the evaluation scenarios should include rural, suburban, urban and dense urban but use same configuration and results for rural and suburban scenarios.
Proposal 1: The evaluation scenarios should include rural, suburban, urban and dense urban but use same configurations and results for rural and suburban scenarios. 
The large-scale channel model part includes LOS probability, free space path loss, atmospheric absorption loss, rain and cloud attenuation loss, ionospheric/tropospheric scintillation loss, O2I penetration loss, and shadow fading but not all appear simultaneously. Atmospheric absorption loss may be neglected at frequencies below 10 GHz normally but is recommended for calculation in the case of the elevation angles below 10 degrees. TR 38.811 provides the baseline method for atmospheric absorption loss in system level simulation. Therefore, it is recommended to calculate the atmospheric absorption loss for large-scale channel model calibration in Ka band but neglect in S band with 10 as the minimal elevation angle configuration. 
Proposal 2: Calculate the atmospheric absorption loss for large-scale channel model calibration in Ka band but neglect it in S band with 10 as the minimal elevation angle configuration. 
The path loss due to rain and cloud attenuation is location specific and can be neglected for the frequencies below 6 GHz [2]. As mentioned in TR 38.811, the baseline for system-level simulation is to consider the clear sky conditions only. Therefore, it is recommended to neglect the path loss due to rain and cloud attenuation in large-scale channel model calibration. 
Proposal 3: It is recommended to consider clear sky condition as baseline in large-scale channel model and neglect the path loss due to rain and cloud attenuation. 
The pathloss of ionospheric scintillation can be only applied for the carrier frequency below 6 GHz and neglected for other carrier frequencies. For the carrier frequency below 6 GHz, the ionospheric scintillation pathloss can be obtained by Equation (6.6-13) in TR 38.811 for the latitudes within ±20, is zero for the latitudes between ±20 and ±60, and equals 12.02 dB for other latitudes. The peak-to-peak amplitude fluctuations in Equation (6.6-13) for path loss calculation can be obtained by the amplitude index . Therefore, for simplification, it is proposed to provide the detailed value for  in the simulation assumptions if the latitude is possible within ±20 and moreover the carrier frequency is below 6GHz. 
Proposal 4: The value of amplitude index  should be given in the simulation assumptions if the latitude is possible within ±20 and moreover the carrier frequency is below 6GHz. 
In NTN, the outdoor UEs are the target terminals for the satellite operations but both indoor and outdoor UEs can be considered for HAPS due to its relatively less path loss. Therefore, indoor UEs with additional O2I penetration loss should be considered for HAPS besides outdoor UEs. The UE distribution for HAPS in large-scale channel model calibration can be 80% outdoor UEs and 20% indoor UEs to involve O2I penetration loss.    
Proposal 5: Consider 100% outdoor UE distribution for satellite scenarios, and 80% outdoor UEs and 20% indoor UEs for HAPS scenarios. 
The diameter of one beam footprint may be 200 km to 1000 km for GEO satellite, 100 km to 500 km for Non-GEO satellite and 2 km to 200 km for HAPS. Considering the bigger coverage of each beam and the simulation complexity, it is suggested to use one satellite or HAPS with 7 beams wrapped around for large scale channel model calibration as shown in Fig. 1. The diameter of the beam footprint can be 800 km for GEO satellite, 300 km for LEO satellite and 100 km for HAPS.
Proposal 6: Use one satellite or HAPS with 7 beams wrapped around for large-scale channel model calibration. The diameter of the beam footprint can be 800 km for GEO satellite, 300 km for LEO satellite and 100 km for HAPS.
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Figure 1 7-beam-wrapped-around deployment
For simplification, the carrier frequency and the bandwidth can be aligned with TR 38.811 and TR 38.821, i.e. 2 GHz carrier frequency with 30 MHz bandwidth for S band and 20GHz with 400 MHz bandwidth for Ka band.
Proposal 7: [bookmark: _GoBack]Use 2 GHz carrier frequency with 30 MHz bandwidth for S band and 20GHz with 400 MHz bandwidth for Ka band.
3 Conclusions
In this contribution, we share our views on simulation assumptions for large-scale channel model calibration with following proposals.
Proposal 1: The evaluation scenarios should include rural, suburban, urban and dense urban but use same configurations and results for rural and suburban scenarios. 

Proposal 2: Calculate the atmospheric absorption loss for large-scale channel model calibration in Ka band but neglect it in S band with 10 as the minimal elevation angle configuration. 

Proposal 3: It is recommended to consider clear sky condition as baseline in large-scale channel model and neglect the path loss due to rain and cloud attenuation. 

Proposal 4: The value of amplitude index  should be given in the simulation assumptions if the latitude is possible within ±20 and moreover the carrier frequency is below 6GHz. 

Proposal 5: Consider 100% outdoor UE distribution for satellite scenarios, and 80% outdoor UEs and 20% indoor UEs for HAPS scenarios. 

Proposal 6: Use one satellite or HAPS with 7 beams wrapped around for large-scale channel model calibration. The diameter of the beam footprint can be 800 km for GEO satellite, 300 km for LEO satellite and 100 km for HAPS.

Proposal 7: Use 2 GHz carrier frequency with 30 MHz bandwidth for S band and 20GHz with 400 MHz bandwidth for Ka band.
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